CAUCHY'S INTEGRAL FORMULA.
7. From 1860 to 1864 Liouville published in his Journal numerous theorems on the number of total and proper representations of integers in special quadratic forms of four and six indeterminates. His formulas for total numbers of representations were for the most part proved in 1890 by Pepin, those omitted being readily demonstrable by elliptic functions and other algebraic means. IT is well known-that Cauchy's integral formula for an analytic function f(z) = u(x, y) + iv(x, y) of the complex variable z = x + iy is analogous to Green's formula for the functions u and v, and that moreover Cauchy's formula can be proved from Green's formula. Picard (Traité d'Analyse (1905) * Osgood, Funktionentheorie (1912) , p. 679, gives such a proof due to Morera, but requiring the existence of a Green's function for the region. He also points out that Green's formula can be derived from that of Cauchy.
A proof for the circle, and hence for any region which can be conformally represented on the circle, is given by Kellogg, this BULLETIN, vol. 10 (1903-04) , p. 255.
Compare also J. L. Walsh, "Note on Cauchy's integral formula," Annals of Mathematics, vol. 18, p. 79 , where Cauchy's formula is proved by means of Cauchy's integral theorem and a proof of the mean value theorem for harmonic (or conjugate) functions due to Bôcher.
But by virtue of (1) and the corresponding relations between V and V\ the left-hand members of the two equations (3) * This was proved for a region bounded by a single contour, but there is no real difficulty involved in its later application to the multiply connected region.
